A versatile total synthesis of benzo[c]phenanthridine and protoberberine alkaloids using lithiated toluamide-benzonitrile cycloaddition.
A new versatile synthesis of benzo[c]phenanthridine and protoberberine alkaloids using lithiated toluamide-benzonitrile cycloaddition was carried out. The coupling reaction between benzonitrile 6 with o-toluamides (8a-c) afforded 3-arylisoquinolines (9a-c) that were transformed to the protoberberines (11a-c) or benzo[c]phenanthridines (14a-c). These compounds were synthesized by ring closure of the two-carbon chain on either position 2 or 4 of the 3-arylisoquinolinone (9a-c). Several kinds of substituted benzo[c]phenanthridine alkaloids such as oxysanguinarine, oxyavicine, and oxynitidine as well as protoberberines such as 8-oxocoptisine, 8-oxopseudoberberine, and 8-oxopseudocoptisine were synthesized.